In this note we have tried to unite the tunneling and (gravitational) anomaly mechanisms of deriving Hawking radiation. We have used an analogy of explaining the chiral gauge anomaly that considers the effect of the Dirac sea in presence of gauge interactions. We have suggested that the negative energy states below horizon can play a similar role as the Dirac sea and that the spectral flow in the latter bears a similarity with the tunneling phenomenon in the former.
Among the various approaches to derive Hawking radiation [1] , two have recently stood apart in popularity: (i) the tunneling mechanism [2] and (ii) anomaly mechanism [3] . Furthermore, there have been numerous refinements in the computational procedure [4] . Quite surprisingly, it seems that these two mechanisms are disconnected both in conceptual as well as computational sense. Indeed, it would be very satisfying if this situation can be improved. In the present heuristic and incomplete note we have mooted an idea of connecting the above two schemes [2, 3] from still another angle exploiting a novel proposal that we elaborate below.
Two ideas stand out in the derivation of Hawking radiation via tunneling [2] : firstly the signature of energy changes as a particle crosses the Schwarzchild radius or horizon (that is induced by the metric) and secondly the Hawking radiation survives because one partner of a particle-antiparticle pair crosses the great divide (horizon) and essentially becomes lost as far as the outside world is concerned. The final Hawking radiation gets equal contribution from both particle and antiparticle sectors.
Let us now recall the very old idea [5, 6, 7] (see also [8] for the simplest example) of understanding the chiral anomaly phenomenon [9] as induced by the negative energy Dirac sea for fermions. Even though the Dirac sea has lost some of its ground in Quantum Field Theory, it is probably the only option that one has in understanding the anomaly phenomenon in an intuitive way and it should be stressed that the Dirac sea approach [5, 8] reproduces correctly the numerical factors in the anomaly expression as well. The main idea here is that although classically the two chiralities of a massless fermion (say an electron in the massless limit) interacting with electromagnetic field are completely decoupled, they actually become entangled through quantum effects in the presence of Dirac sea. The gauge field induces a (spectral) flow of the states across the zero energy level for massless particle (or Fermi energy in the context of Condensed Matter Physics [7] ). This preferentially creates one type of chirality, (.e.g. right-handed antiparticles in the Dirac sea and left-handed particles), and gives rise to the chiral anomaly, or non-conservation of chiral charge, even though overall charge conservation is maintained.
It appears that the above two phenomena, Hawking radiation in the tunneling mechanism [2] and chiral anomaly induced by the Dirac sea [8] , are similar in spirit provided one identifies the effect of crossing over Schwarzchild horizon in the former with crossing over the zero energy level in the latter as both the cases involve a change in sign of energy.
However, one needs to be more specific. In this note we will try to convince the readers that a proper marriage of the above two effects can lead to the correct form covariant gravitational anomaly. To achieve this we will apply the formalism of deriving chiral anomaly [8] in the context of gravitational anomaly but replace the spectral motion across zero energy level [8] by crossing over the Schwarzchild horizon having a small width [3] .
We consider the following metric,
and consider the corresponding 1 + 1-dimensional scenario since near horizon the theory effectively becomes 1 + 1-dimensional [3] . Next we define the zweibein e a µ
The flat Minkowski-space massless Dirac equation
in the curved background is generalized to [10] ,
In (4) 
This brings the Dirac equation (4) to the following form,
To separate the chiral components we have used the convention [8] ),
We define the positive and negative chiral components ψ ± = 1 2
(1 ± iγ 5 )ψ and find
This yields the following set of algebraic equations,
for ψ − and ψ + respectively and f ′ denotes ∂ r f . For the sake of comparison we mention the analogous (flat space) Dirac equation for massless electrodynamics
that reduces to [8] 
for ψ + and ψ − respectively. A change in the gauge field induces the spectral glow. A time derivative produces the rate of production of the chiral charge and one finally gets the local anomaly equation [5, 6, 7] ,
where E =Ȧ 1 in Lorentz gauge A 0 = 0. Clearly f ′ in (8) plays the role of the gauge field. If we apply our mechanism in a thin slab straddling the horizon [3] the change in the effective gauge field witnessed by a particle as it crosses the horizon will be ǫf ′′ with ǫ being the thickness of the slab. Taking a time derivative yields
In the last step we have considered the radial null geodesics and have usedṙ = f . In the above equation (12), one gets the correct structure of the covariant form of gravitational anomaly [11, 3, 4] . It is nice that this sort of a general derivation generates the covariant form of anomaly because it has been argued in [4, 12] that one can reproduce fully the Hawking radiation phenomenon by using only the covariant form of anomaly. Let us list the loose ends (unfortunately there are many!): (i) If our mechanism is correct one should get the correct normalization of the anomaly (as it happens in the case of gauge anomaly [5] ).
(ii) Notice that in the crucial equations (8) p is multiplied by f and near the horizon f vanishes. Quite obviously its effect has to be taken in to account. In fact we tried to reconstruct the above picture in metrics that are well behaved near horizon [2] but the resulting equations loose their simplicity and structural closeness with the gauge anomaly case (10) which might create a problem in interpreting the result. (iii) Lastly a deeper and more rigorous understanding of the mechanism that we have sketched here is needed.
We end with a hope that the mechanism of explaining Hawking radiation presented in this article will stimulate more discussions on this fascinating effect.
